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Abstract 
High-dose radiation is harmful and can induce cancer, whereas the effects of 
low-dose radiation (≤200 mGy) remain controversial. The linear no-threshold 
(LNT) theory has been applied to the dose response of radiation effects, but some 
investigators have questioned the reliability of this hypothesis. It is now known 
that low-dose irradiation can induce the radiation hormesis phenomenon first 
described by Luckey et al in 1982 and the adaptive response first reported by 
Olivieri et al in 1984. In support of these initial observations, many recent 
investigations revealed the beneficial effects of low-dose radiation. 
We investigated the effects of continuous low-dose radiation on proliferation, 
clonogenicity, radiosensitivity, and repair of DNA double-strand breaks (DSBs) 
in human salivary gland (HSG) tumor cells. Human salivary gland cells were 
cultured on acrylic boards above very-low-dose (4.3 mSv/h) or low-dose (27 
mSv/h) radiation-emitting sheets or without sheets. Total cell numbers and 
plating efficiencies were compared among the 3 groups every 1 or 2 weeks until 
6 weeks after starting culture. At 2, 4, and 6 weeks, surviving fractions of HSG 
cells after irradiation at 2 to 8 Gy cultured on the very-low-dose or low-dose 
sheets were compared to those of the control. At 4 weeks, HSG cells irradiated 
at 2 Gy were assessed for phosphorylated histone (γH2AX) foci formation, and 
DSBs were evaluated. No significant differences were observed in total cell 
number or plating efficiencies with or without low-dose-emitting sheets. The 
surviving fractions after irradiation of the very-low-dose group at 2 to 6 weeks 
and those of the low-dose group at 2 to 4 weeks were higher than those of the 
control (P < .01). Thus, a radioadaptive response was clearly demonstrated. From 
the γH2AX foci quantification, the adaptive responses were considered to be 
associated with the efficient repair of DSB, especially slow repair, in this cell 
line. 
